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ABSTRACT 

Background: retinoblastoma is the most common primary, malignant intraocular tumor of childhood, the aim 
of the study is to evaluate the outcome of management of 50 consecutive cases of unilateral retinoblastoma. 
Aims of the Work: to evaluate the outcome of management of unilateral retinoblastoma and to assess the risk 
of recurrence. 

Patients and Methods: prospective study of 50 consecutive cases with unilateral intraocular retinoblastoma. 
The management of cases was performed in the National eye center (Rod El Farag). Fundus examination was 
done under general anesthesia with RetCam 3. Management of cases according to the staging was group A: 
Focal treatment, TTT or cryotherapy, group B & C: chemotherapy with focal treatment, group D: If the patient 
has good visual potential (according to macular affection) Chemotherapy with focal treatment, if the patient has 
poor visual potential Enucleation, group E Enucleation. 

Results: as regard cases that managed with chemotherapy, there was 23 cases, 13 out of them treated with 
chemotherapy and transpupillary thermotherapy and showed complete regression, 10 cases showed initial 
regression with further new tumor recurrence after finishing chemotherapy, 5 cases was well managed by focal 
therapy, and another 5 cases failed to be controlled by focal therapy and Intra vitreal melphalan and ended by 
enucleation. As regard cases that was managed by enucleation, there was 32 cases, 27 out of them managed by 
primary enucleation, and 5 cases managed by secondary enucleation after failure of chemotherapy and focal 
therapy, 17 cases out of the enucleated eyes revealed presence of high risk pathological features, none of the 
cases developed local or metastatic tumors in the follow up period. 

Conclusion: retinal seeding, vitreous seeding are major predictive factors for tumor recurrence, 
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INTRODUCTION 
Retinoblastoma is the most common 
primary, malignant intraocular tumor of childhood applicators, cryotherapy, photocoagulation, and, 
with an incidence of 1:17000 to 1:34000 new births more recently, systemic chemotherapy ®. 
in USA ™. Some unilaterally diagnosed cases go Although such ‘conservative’ approaches to 
on to develop tumors in the fellow eye and become managing unilateral retinoblastoma have enabled 
bilateral ®. Children with unilateral retinoblastoma physicians to salvage eyes and vision without 
are usually diagnosed at a later age than bilateral sacrificing survival, it has been emphasized that the 
retinoblastoma ®. Unilateral retinoblastoma most decision to manage unilateral retinoblastoma 
commonly presents with advanced intraocular without enucleation requires careful analysis of the 
disease “ and is treated with enucleation. Survival risks and benefits of such an approach ©. 
rates of over 90% are now widely reported for 
unilaterally affected patients treated with simple AIM OF THE WORK 
enucleation ©. To evaluate the outcome of management of 
It has been recognized that some cases of unilateral retinoblastoma, to assess the risk of 
unilateral retinoblastoma can be managed without recurrence, extra ocular extension and to assess the 
primary enucleation. The diagnosis may be made at prevalence of high risk pathological features in the 
an earlier age and stage in children with a family enucleated eyes. 
history of — retinoblastoma, when small 
retinoblastomas affect the macula of one eye, PATIENTS AND METHODS 
causing strabismus, or when the eye is examined Patient Selection 
for other reasons in the first few months of life. Prospective study of 50 consecutive cases 
Modalities used for primary therapy include with unilateral intraocular retinoblastoma was 
external beam radiotherapy, localized radioactive recruited. The management of cases was performed 
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In the National eye center (Rod El Farag), the cases 
was collected in one year & the follow up period 
was for another year. 

Evaluation of cases was done through full 
detailed history with special attention to 
prematurity, previous admission in neonatal care 
unit, contact with dogs, consanguinity. Fundus 
examination under general anesthesia with RetCam 
3, with drawing of the fundus 

Staging of the disease was made according 
to the International (ABC) Classification System 
for Intraocular Staging 


Group A: 
Small tumor(s) located only in the retina 
No tumor is larger than 3 millimeters (mm) 
No tumor is closer than 2 disc diameters (DD) from 
the fovea (the central “pit” of the retina) or 1 DD 
from the optic nerve 
No vitreous seeding, subretinal seeding or retinal 
detachment 
































Group B: 

Tumor(s) located in any location in the retina 

No vitreous seeding 

No retinal detachment more than 5 mm from tumor 
base 


























Group C: 

Fine localized (located in 1 spot) vitreous seeding 
Subretinal fluid without seeding involving up to 
one quarter of the retina 

Localized subretinal seeding less than 2 disc 
diameter from the tumor 

Group D: 

Massive vitreous/sub-retinal seeding 

Retinal detachment: more than Group C and up to 
total retinal detachment 






































Group E: 

Presence of 1 or more: 

Tumor in CB/anterior segment 
Neovascular glaucoma. 

Vitreous hemorrhage. 
Phthisical/prephthisical (deteriorating) eye 
Hyphema 






































Management 

According to the staging Management was 
Group A: Focal treatment, Laser or Cryotherapy 
Group B & C: Chemotherapy with focal treatment 
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Group D: If the patient has good visual 
potential (according to macular affection)> 
Chemotherapy with focal treatment and if 
the patient has poor visual potentials> 
Enucleation. 

Group E: Enucleation. 

For patients that were managed by 
enucleation, follow up for the other eye to assess 
the occurrence of any tumor by photographing the 
fundus with the fundus camera. 

For cases that had conservative 
management, his/her visits are scheduled after each 
two cycles during the period of chemotherapy, then 
as required, focal therapy is started as soon as there 
no subretinal fluid (usually after the first two 
cycles) at each visit the residual tumor burden is 
reassessed, photographed & drawn, the response is 
documented, and focal therapy are given according 
to the response. 

The enucleated eyes were sent for 
histopathology, to assess the degree of 
differentiation and to assess the invasion of the 
anterior chamber, choroid, sclera and optic nerve, 
presence of high risk pathological features such as 
massive choroidal invasion, post laminar optic 
nerve invasion and scleral invasion, indicate that 
the patient should receive adjuvant chemotherapy 
using vincristine, etoposide, and carboplatin to 
prevent metastasis. 

In this study we used the VEC protocol 
(Vincristine, etoposide, carboplatin) for 6 cycles, 
each cycle consists of, day one the patient receives 
the three drugs, day two he receives only etoposide 
and carboplatin then the patient rests for 26 days, 
before each cycle the pediatric oncologist assesses 
his general condition, CBC, kidney and liver 
function tests are checked. Audiometry was used to 
monitor drug toxicity. 

The dose of vincristine is 0.05mg/kg if the 
patient is younger than 36 months and 1.5 mg/m2 if 
he is older than 36 months with maximum dose 2 
mg; vincristine is administered through IV push 
over two minutes. The dose of etoposide is 6 mg/kg 
if the patient is younger than 36 months and 180 
mg/m2 if he is older than 36 months; etoposide is 
administered through IV infusion over 60 minutes 
with monitoring of blood pressure. 

The dose of Carboplatin is 14 mg/kg if the 
patient is younger than 36 months and 420 mg/m2 
if he is older than 36 months; Carboplatin is 
administered through IV infusion over 60 minutes. 
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Thermotherapy is used as the sole method of 
treatment for small tumors, or in conjunction with 
other treatment methods for larger tumors or if 
treatment is not entirely successful in eliminating 
retinoblastoma. The heat often seems to increase 
the effectiveness of chemotherapy. 

Treatment was performed using infrared 
diode laser 810 nm. Continuous exposure with 


RESULTS 


large spot size 1200 nm. Treatment power setting 
varied from 300 to 1000 mW. According to tumor 
elevation, starting first with low power, covering 
the whole surface of the tumor, then increasing the 
laser power to ensure heating of the tumor. 

Patient approval before each procedure with 
counseling about benefits and risks of each 
procedure 


Table (1): Rate of Reduction of tumor size after chemotherapy 


Pre-TTT 


EA a a 


Mean + SD ae 5.72 + 1.34 | 5.04 + 1.46 ie 


Rate of reduction (%) 


eza ioa one | | 


Size longitudinal Mean + SD eel 5.74 + 1.68 491 +176 4874199 0.00110.001 10.714 
Range —— 3-8 2-8 


Rate of reduction (%) 


ee eet 


Mean + SD Se 285 £1.08 2.26 + 1.19 213 + 1.26 
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Figure (1): Rate of Tumor reduction after chemotherapy 


Rate of tumor reduction in size 
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The maximum reduction in size occurred after the second cycle , while very little reduction occurred after the 


6th cycle 


Table (2): Assessment of recurrence 


Outcome of Unilateral Intraocular Retinoblastoma 


ee = 
Mean+SD 
Positive 10 (43.5%) cases 
recurrence Range 0—4 months 
Nenberofmemmenee age |e 
Number of recurrence 
Range 2-4 


Transpupillary Thermotherapy & 10 (100.0%) 
Cryotherapy 
Intra vitreal melphalan 0 (0.0%) 
Enucleation 0 (0.0%) 
Regressed 5 (50.0%) 
Response to treatment Vitreous seeds 2 (20.0%) 
Diffuse recurrence 3 (30.0%) 
Transpupillary Thermotherapy & 2 (60.0%) 
Cryotherapy 
Intra vitreal melphalan 2 (40.0%) 
Enucleation 0 (0.0%) 
Regressed 0 (0.0%) 
response to the additive treatment Vitreous seeds 2 (40.0%) 


New recurrence 3 (60.0%) 


Primary treatment of recurrence 


Additive treatment 





Recurrence occurred in 10 cases out of 23 cases managed by chemotherapy , transpupillary thermotherapy and 
cryotherapy was effective in 5 cases , while failed in another 5 cases 


Table (3): Comparison between recurrent and non-recurrent tumors in the initial assessment 
= No. = 10 
Size orizontal (UE +SD 8.08 + 1.75 9.50 + 2.22 
Range 5— 10 6—13 
Size longitudinal (A +SD 8.38 + 1.56 9.40 + 2.55 
Range 5— 10 4-13 
Range 3-8 3-8 


6 (46.2%) 0 (00.0%) 
Retinal seeding i 4 (30.8%) 2 (20.0%) 
3 (23.1%) 8 (80.0%) 

13 (100.0%) 8 (80.0%) 

Vitreous seeding Localized (0.0%) 2 (20.0%) 
Diffuse 0 (0.0%) 0 (0.0%) 











e: Independent t-test; *: Chi-square test NS: Non significant; S: Significant; HS: Highly significant 
Retinal and vitreous seeding is significant predictive factors for tumor recurrence other than tumor size 


Table (4): Showing distribution of high-risk pathological features 


Grade CCCs Weell differentiated 0 | 0.0% 
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Optic disc invasion 


Choroidal invasion 


Scleral invasion 


Post enucleation chemotherapy 





No invasion 
prelaminar invasion 
Post laminar invasion 
No invasion 

Focal invasion 
Massive invasion 

No invasion 

Focal invasion 
Massive invasion 





Among the 32 cases that managed by enucleation , high risk pathological features was present in 17 cases 


which required adjuvant chemotherapy 


DISCUSSION 

The main results of this study revealed that 
as regard presenting symptoms, 39 (78%) patients 
their parents complained from leukocoria while 7 
(14%) parents complained from squint and 4 (8%) 
parents complained from other symptoms such as 
red eye or enlarged globe. this agreed with what 
Shanmugam et al. reported that the most common 


presenting symptom was leukocoria (72%), 
followed by squint (12.5%). 
As regard cases that managed with 


chemotherapy, there was 23 cases, 13 out of them 
treated with chemotherapy and _transpupillary 
thermotherapy and showed complete regression 
without any recurrence during the follow up period, 
10 cases showed initial regression with further new 
tumor recurrence after finishing chemotherapy 
whether on the tumor edge or in the periphery of 
the retina, 5 cases was well managed by focal 
therapy, and another 5 cases failed to be controlled 
by focal therapy and Intra vitreal melphalan and 
ended by enucleation. 

After the second cycle chemotherapy 
reduction in the horizontal diameter was about 
49.38% from the primary tumor size, with further 
reduction 11.9% after the 4th cycle and 0.8% after 
the 6th cycle, 49.3% reduction in the longitudinal 
dimeter after the second cycle, with further 14.5% 
after the 4th cycle and 0.8% after the 6th cycle, 
Vertical diameter revealed 66.7% reduction after 
the second cycle with further reduction 20.7% after 
the 4th cycle with 5.75% after the 6th cycle and 
this is comparable to what Abramson et al reported 
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in his study (2005) on 36 tumor, 37.1% mean 
decrease in area after the first cycle. Mean decrease 
in area was 17.8% after the second cycle. The 
mean cumulative decrease in area after two 
treatments was 55.1%. Mean decrease in area was 
5.4% after the third cycle. Cumulative decrease in 
area after three cycles was 58.1%, 

The recurrent cases showed larger tumor 
diameters in the initial assessment, the mean 
horizontal diameter was 9.50 + 2.22 in comparison 
to 8.08 + 1.75 in the cases that showed no 
recurrence, the mean longitudinal diameter was 
9.40 + 2.55 in comparison to 8.38 + 1.56 in the 
cases that showed no recurrence, the mean vertical 
diameter was 5.50 + 1.58 in comparison to 4.69 + 
1.49 in the cases that showed no recurrence, diffuse 
subretinal seeding was present in 8 cases and 2 
cases had localized subretinal seeding in the initial 
assessment, the only 2 cases that had localized 
vitreous seeding in the initial assessment, showed 
diffuse retinal seeding after finishing 
chemotherapy, revealing that presence of subretinal 
seeding or vitreous seeding is very predictive for 
recurrence, this agreed to what Gunduz et al. 
reported that older patient age, greater tumor 
thickness, presence of vitreous seeds and subretinal 
seeds after chemoreduction were factors associated 
with the need for enucleation, also agreed to what 
Shields et al. reported that presence of diffuse 
vitreous or subretinal seeds is very predictive of 
tumor failure, 
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As regard cases that was managed by 
enucleation, there was 32 cases, 27 out of them 
managed by primary enucleation, and 5 cases 
managed by secondary enucleation after failure of 
chemotherapy and focal therapy, 17 cases out of 
the enucleated eyes revealed presence of high risk 
pathological features and eventually needed post 
enucleation chemotherapy, As regard the follow up 
of the enucleated eyes, none of them developed 
local or metastatic tumors in the follow up period, 
this agreed to what Wang et al. reported that no 
local or metastatic tumors appeared after the 
adjuvant chemotherapy“. 


CONCLUSION 

Delay in diagnosis much affects the 
outcome of management. The maximum reduction 
in size occurs after the first two cycle of 
chemotherapy. Retinal seeding, vitreous seeding 
are major predictive factors for tumor recurrence. 
There was no correlation between the presence of 
high risk features and stage of the disease, also 
there is was no correlation between the degree of 
tumor differentiation and stage of the 
disease.Along the follow up period, no case out of 
the 50 cases in the study, whether managed by 
chemotherapy or by enucleation, developed 
extraocular extension or distant metastasis. 
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